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(54) 2 , -DEOXY-@(3754/24)2 , S)-ALXYI_PYRIMIDINE NUCLEOSIDE DERIVATIVE 

(57)Abstract: 

PURPOSE: To obtain the subject new derivative, composed of a 2'- 
deoxy-(2'S)~ alkylpyrimidine nucleoside derivative, having excellent 
antiviral activity, good in absorbability, solubility and stability with hardly 
any side effects and useful as an antiviral agent, etc. 
CONSTITUTION: The 2'-position of the saccharide part in a pyrimidine 
nucleoside derivative expressed by formula I (R1 is amino or OH; Z is 
protecting group) is alkylated with an alkylating agent (e.g. 
methylmagnesium bromide) to provide a compound expressed by formula 
II (R3 is lower alkyl). The hydroxyl group at the 2 -position of the 
saccharide part in the produced compound expressed by formula II is 
then acylated with an acylating agent (e.g. methyloxalyl chloride) and 
subsequently reduced with a reducing agent (e.g. tributyltin hydride) to 
afford a compound expressed by formula III. The basic part at the 5- 
position thereof is further halogenated with a halogenating agent (e.g. N~ 
iodosuccinimide) and the protecting group of the saccharide part is then 
released. The 5'-position of the saccharide part, as necessary, is 
subsequently phosphorylated to afford the objective nucleoside 
derivative expressed by formula IV (R2 is halogen; R4 is H or phosphoric 
acid residue). 
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* ftf£C iCC j: OTIS— [ I ] rf?3ft£lti^?£ 




(a*. r„ r,, r,< R.ikvztemtztwm.m*, ) 

[3»#JB3] TK©ail-3XS«fc»)tt4-«SC 

[ I ] 
[fb7] 



JH-7-. R 3 ii{gMTJU+Jl-S. R, {i*3gJST£fc5i'J 

(2' S) -T^+^f; 3 Kf|* 

#i is : Te-tt5£ [V I ] -C^3ti*ft^ift©«» 
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JlH\ R3 «ffiMT^+^*, R< «*iI^*/c«'J 

- (2' s) -r^*;nf»j5s?>5?^u*fFBHif* 

[0 0 0 1 ] 

(2' s) -r^+jutry $^>^^u*^K*a«*=, 

[0 0 0 2 ] 

£^bf>, 7V^ab^f«»ci$ntl^ (tct 
^.«*»», «*HBiE«», 1 9 92ffi ^BcDfel 
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[0 00 7 ] (3W> Rx l*7^S$/di*iI, R 
, «^ny>l^ R, iifitr^n*, r 4 «** 

[0 0 0 8 ] S/c, *«BBtt, TfecDUl -4XHJ:0 
(2' S) -TiU+JUty 5^>*#t^^FiS*&<£> 

40 352 ' fi*r^*JWbJW«:j;0rii/*MfcO, Tie— « 
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[00 16] R», Rz. Ra. R< RtfZttliT 

iB£|QXiK. ) 3 ##BJ§tt, TIB©#1-3XS 
<£ 0 &&±!S-HK^ [ I ] X?Mt)£tiZ> 2 ' -f*^ 
- (2' S) -TWf'H^^^I/t^FIPfft 



*ini; Tfa-MS: [vi] ^mzti&it&mcomM 

[VII] -C*3*i*{fc-&*ft*S£X«. 
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[0018] r 14 r 2 , R 3 fej:a c z««rfai *u tsb—jKjS; [v 1 1 1 ] r^sn^ft^fi^i 
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f2Xi ; TS2-JR5S [VII] [0019] 
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Utl 9] 




We - 2 2 8 1 8 6 



14 



20 C V III] 

[0 0 2 2 ] R x , R 2 , R 3 , R 4 te^Z^ 

stria iisjscHo )5^cjfc *«w«»fa— 

[ I ] tr*Sft*2' -t***^- (2* S) -T)l>* 

[0023] jbit, *«w«coi>r#jasr «. *«»ft 

£*Bn?*£2* -t***^- (2' S) -TVM^Ubfy 
5^>^^u*S/F»»»tt % BSriB— jR£C [ I ] 20 
n£k<z>r&D, i£— [ 1 ] frcfctt&R t , r 2 , r 
3 *jJ:WR 4 raitHBSftOifcOT?**. r* -c«t>s 

3-?**«svr*ci3&$-c»*. Ra r^t>^n 

[0 0 2 4] *#W^fc^W***WCC«S%-rtl«, /ci 

;U22' (2' S) -J^fr-b-yfr* 30 

n^y^>, 2' -7***2^- (2' s) -y*;u-5 
-t/n^y^>, 2' -T^t*^- (2' s) -m* 

t?a&Wis>^ 2' --r^v-- (2' s) 
-y?;l/-5-3-F , J , ;^X 2' -^r^^->- 
(2' S) -J?)\s-b-yfr*UU*l>ls. 2' -7 s 

(2' S) 5 -^P^ri^^X 

2' r^^- (2' s) 

2' --r*^- (2* S) -y^iU-5™3-K 
>^^>, 2' -t***^- (2' S) - 
3— F5^t*X 2' -fyt^zs- (2 f S) 40 
Jl~5 ~ 3- F^^>&£<D* £ Urtiy KfeA^Ctl 

ft^O*r^. [ I ] S*(?)R 2 3&S3^3R-C* 

£ffci^$g¥, *$CC2' -t***^- (2' S) 
_ 5 _ 3 _p^^^ > 2 ' (2' S) - 

5 -3 - F 1 ^ *)*?Zs1fr&1&^)\,^A*) 4 fox 

(hsv) & ^©^i^^ a frxmcm? z>^A)\,^ 

[0 0 2 5] *JW8^t&««**©*Jllfea* , *-S ktf>r 
*0, to^fiiltd fciitl«je— «S [ I ] O so 
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r 4 &7kmm^&&m&ttim®mm. (tctm. m 
£) &£<dbkwsl r 4 *sy>B0asr*s«^cc» 

[0 0 2 6 ] t^ftji, waufcar 1 «ffiacf» 

ifi. — MjS [ I ] tp<DR 2 &7 ^m©^py>M^ 
r*S»^CC«Jimffi, R 2 ^7->H^^ 

[0027] 

^ FB»f*»— fcs [in ti^n^^OT^i *e 

-2 3 0 6 9 9#&S) tC*l;Tff9Ci30(S-C#4. S 

h^^v^abVl>^->n+->;i/ (T I PD 
s) , t *)iisV)itx£<Dis 

[002 8]*1 RffitDat 1 XSttJHSHfc^«j<D 2 ' {4 

^xstctot't^r^+iWfcfflliLrtt, ~kr 3 Mg 

»«^^ e ^y^+-ji/KH©*#«iur«, 
i-r 4-«9^ 1 1 ] ffc£*<DR a ccioratta^ * 

f ^ ^ A , 3 ^ft ^ P b*^ v ^> ^ A ft 
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[0 0 2 9 ] C<D<fc5&CLr«jgL/t^jS; [III] 

BWitiV^^y ^Sf*f*©&aHC T ^ b + y ? 5 

[0 0 3 0] (2) H2Xfi 
J&l«ffi©{&2Xg«, -jRsS [III] it&m<D2' 

tf^L«cfc<, KJSigJK (fci*«, b'ray 

Ofil/c^il) tp, -jjg^ [III] ft^l 

jte*WfcL<tt**i6©iltt[^fc*tti*) 3-1 Ofg^ 
0-50 °crsj££ & £ C t CC <£ 0 n«re # 

Vfrpuy K«r*tf*C 43Wr*4. 
[0 0 3 1] «7cSl£CC*jW4«7eW4 L/Ttt, 

«7c»IO«JB»«---«jS: [III] ffc£«j 1 *A-«c*tO 
^5 0- I 5 0'C3&*#*L/l». C<DJ:5CCLr^flESti 

s— «K [iv] ffc^wtt, mn<DZsi)*yw?A9 

[0 0 3 2 ] (3) H3XH 

iiiS©S3ii^ tsA [iv] raistisffc^ 

[ I V] ft&«**K«> i?^WU75 Ktt£ 
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[V] fbt^J&, ifC»yy i;^7A^U7 h 
[0 03 3 ] (4) I41g 

«sc civ: ft^»*T3 -/ffcsjSKftLfca, m&m 

y;H£, 2, 4, 6~Fy^77'ue;l/<>^>x;^ 

20 [ I ] Hjr 4 # i; >MMM-e&Z>it^m<DMm%:mm± 
[0034] »2«a 

*2«ffi<D»ixs««TO<z>-«3S; [v i ] rgt^n^ 

£xnr&£ 0 *2»ffiK*»sjwiswb^«fr*stry 
30 $^>#*u*^kwm»5£ [v i ] vmtizriz&cD 

(#I3B36 3 - 2 3 0 6 9 9#&«) CCl»Drtf t 
3^r*S. 7i^MtfcJ:^-iS [VII] ra^ti 
sft^»©*(ifli»tt, »i»ffi©»ixscci(icrn 

[VII] r*3n4fb^B}<D«8B2' S^tK^S^t 

;wt, a7ctej:cf~«a: [viin v&stiwt&m 
(ommmum i mmom 2 xmtcmcxmtsr & c 4 

40 *2iS*©*3Xa«HI9:SC [VII I] t? 

c^^fS^^ 1 8a<o*4xafcKiDrff 9 c 
[0035] ccoj: ^{cur^isssna— jksc [ 1 ] ffc 

50 Cch^r^^,. ^UtVFftfR. 
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[0 0 3 6 ] $^ft^^/c«^(DS», *#B^;u^ 

^-oi^x (hsv) &<*f<D^i/^x»?>r;uxjf4icai-r 

10g, »*L<«0. 1^5gt*l CMIB^ 

y;-fey>, jff'jtr^wjF 
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10 tS**«TCcSB^4 0 

( 1 ) UWTfe (J. Virol. Methods, 33,61-71(1991) 

mm) 

1 0%4=fl&J^»£^frPRM I 1 640^Wt, * 
*Lfc#»it*ffl©NC- 3 7^13^5 x 1 0 4 fll/m 
HCM«Lv m. o. i, -0. 2tTHSV-l*iB8ft 
3i*fc 0 C©«8smiB«l 00m 1 «5ffiFSNKc4MRb 
fct^fc^*^Wg»4 9 e^w^a^xji^ra 

3 7TirJg*Ufc. i«4Bft(c£|»|RRtM 
TTffifCADi^L, NC-3 7W©MM50% 
20 BS^OtCB-T-Sffc^Batt (EC Sf ) *3c#>/c 0 ^/cH 

sv- 1 *j^s*rfc±e4H«ccig*u nc-3 

7»S4)5 0%^j*r*ffc^»«K (CC S0 ) 
(2) 

*3H*TIB* 1 Km*. 
[0 03 9 ] 

[an 
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[— R^OH, R,= I. 

R 3 = CH 3 , R 4 = H] ©SS 

1) (2* S) -y^-3' . 5' -S^-O-TIP 
DS-)9y> [HBW [III], R. = OH. R 3 = 
CH„ Z (3' ) -Z (5' ) =TIPDS] <D£j& 
l-(3, 5-^-0-TIPDS-/3-D-xyxP 

h:?^>-2-^u^;l0 ^^>;l< [— «B£ [ I 
13. R^OH, Z (3* ) - Z (5' ) -TIPD 
S] 5 0 0mg^3>^ST, x^2 0mHC 

mmb. -i8*oc*&sju cfttc3M-jwfcy*^v 

CCB5U x-^;biM10^Sl, MMSKflfflt 

««u 3 o%six w-n - ^t>ri§iti$n/c 

SKfrSrHlafr. ttffiU BM4 3 0mg (JR*8 2%) 

[0 04 1 ] 2) 2' -t***!'- (2' S) 
-3' . 5' -y-0-TIPDS-J'J^> [HRJ 
[IV], R.-OH, R,-CH 3 , Z (3' ) -Z 
( 5 ' ) = T I P D S ] <D&f& 

1) vmbtitnit&fal 6 4mg«ltyfU>2 5 m 

ncsssu cruc4- (sof*^y$v>) t*y^>2 

44mg t y ^M-^lf V)12U~>4 K0 . 4ml*J)!J 

«»U/c 0 £§jS£ h;bx>3 0 m 1 Ccigfc? 
U CtlfiC**^fcF y ^XXO. 5 4m K 

t\ i. smmm&Ltc, mm^m^Ltm, 

y#y;l/#^ACc<i:*)fll»U 8%»|i?;^^n 
*^A^cfcD*fflSnfc^*JftBlLBW»l 28mg 
(«?3 4%) £f#/c 0 

[0 04 2 ] 3) 2' -f*:**^- (2' S) 
-5~3- F -3' , 5' -^-O-TIPDS-^'J 
^> [— «5£ [V] , R a = OH. R,= I , R 3 -C 
H 3 , Z (3' ) -Z (5* ) -TIPDS] <D^m 

2) rtf 6tlfcfk^»4 8mff iN-E- Kn^^HK-f 
5 F3 4mg«2 m 1 fc*USU 80W1. 5 

**>r*ffl*)hteaK>*ift(iL. gM4 1mg (JR 

$8 8%) 
[0 04 3]^ I 9 2 - 1 9 3 V 

E I -MS 5 6 7 (M* - 4 3 ) 

NMR(CDC1 3 )S:8. 1 9 ( b r s , 1 H, 3 

- N H ) , 8. 03 (S. 1H, 6-H) . 6. 18 
( d . 1 H , I * - H , J ~ 7 . 3Hz), 4 . 17 
(d t 1H, 3' , 5' -H. . J = 1 3. 6Hz), 
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4. 0 1 (d d. 1 H, 5' -H b . J - 1 3. 6H 
z, J - 2. 9Hz), 4. 0 1-3. 94 (m, 1 
H, 3' -H, ) , 3. 76 (dd, 1 H. 4* ~ 
H, , J=8. 4Hz, J = l. 8Hz), 2. 67- 
2.5 8 (m, 1 H, 2' -H) , 1 . 2 5-1. 0 1 
(m, 3H, 2' ~CH 3l isopropyl) 
[0 044] 4) 2' (2* S) 

-5 - 3- [—MS; [ I ] , Rt-OH, R 2 

- I , R 3 -CH 3 , R« = H] (D^ffi 
10 3) T»6*lft:ffc^»l 83mg4f h7tFQ77> 

F^f'h^b FD77>M0. 8ml£fla;t, fit 

*^AK<fc»)*mStlfc»»*iiliL, IM8 5mg 

(|R*7 7%) £f#/c Q 

[ 0 0 4 5 ] 7cSR»«t« C 10 H 13 IN 2 O s 
fHWB C:32. 63%, H : 3. 56%, N : 7. 
6 1% 

20 m»m C : 3 2. 76%, H : 3. 59%, N:7. 

4 8% 

HI'S 1 9 7 - 1 9 8 °C 
UV Am ax (M e OH) 2 8 6 nm 
E I -MS (m/e ) 3 6 8 (M*) 
NMR ( DMS O- d 6 ) 8:8. 67 (S, 1H, 6 
-H) , 6. 05 (d, 1 H, 1' -H, J=7. 3H 
z) , 5. 40-5, 3 6 (m, 2H, 3' -OH, 
5' -OH), 3. 80-3. 61 (m, 4 H, 3' , 
4', 5*, 5 * - H ) , 2. 4 8-2. 3 5 (m, 1 
30 H, 2' -H) , 0. 83 (d, 3H, 2* ~CH 3 , 
J = 7 . 0 Hz ) 

[0 04 6 ] mmW2 : 2' -ir**^- (2' S) - 
y*A>-5-3-Ff*^> [-*« [ I ] , R a -N 
H 2 , R a =I, R 3 -CH 3 , R 4 = H] Oi® 
^Jtffill CO 3) OX*TCf#/c5 -3- Fft244mg, 

2, 4, e-hy-fy^ab^o^w^p 

7-f F2 4 2mgi4 - (^f;b7^) fc'y^>l 

^r^>0. 11ml *Jn^, lit 3 0 B*BBJWPL 
40 fc Q C©SSRtC2 8%T>^e^T*l 5 m 1 

o^^A«iL/t^y^yi^7A^n7 KCcfcDfi! 
11, 2%x3?^-Jb- ^nn^hJi/A^cfc^^to^n/c 
Sl^*?**^ ^>»13 6mg (ft*5 6%)4 
f#/c tt C(Dy^y>{*l 8 3mg^f h7t FP77> 

5 m 1 ^cmmOX 1 Mr h^^W^'JA^Jl/* 
7^F(Df h7bFO77>i§l0. 8ml^))0l f 
M-C3 0WIWL/C, ***9*L,fc», BBtt^y 
ijy^ij^A^tt^ hCCJcOfllttU I2%x$s-fr 

so -^na*;UAJci:D*ffl3nfcfiKJ4:i«iL/, 
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76mg (Mme 9%) %mtc 0 

[0 0 4 7 ] Ttmfttftm C 10 H 14 I N 3 0 4 - 1 /5 E 
tOHtbX 

ttfftt C : 3 3. 1 9%, H : 4. 0 7%, N : 1 
1 . 16% 

^SiJffl C:3 3. 28%, H : 4 . 09%, N: 1 
1. 16% 

170-17TC 
UV Amax (MeOH) 2 9 5nm, Amax (H 
* ) 3 1 3 n m 10 
NMR (DMSO-d 6 ) 5: 8. 50 (S, 1 H, 6 
-H) , 7, 77 (b r s, 1H, NH) 6. 58 (b 
r s, 1 H, NH) , 6. 07 (d, 1 H, 1 ' -H. 
J = 7. 7Hz), 5. 32-5. 27 (m. 2 H. 
3' -OH, 5' -OH) , 3. 73-3. 37 (m, 
4H, 3* , 4' , 5' , 5' -H) , 2. 4 1-2. 
3 2 (m, 1 H, 2' -H) , 0. 75 (d, 3 H, 
2' -CH 3 , J - 6. 6 Hz ) 

[0048] mnms : 2' -f^+f- (2* s) - 

jtrfr-B-yfrXaVV^ LHttA I I ] . Rt= 20 
OH, R t = F, R3-CH3, R, = H](Om& 

1) (2* S) 5~7)l*u-~3' , 5' - 

IPDS-^'J Vis [VII], R 

, = OH, R.-F, R 3 -CH 3 , Z (3' ) -Z 
( 5 * ) - T I P D S ] (D^m 

1- (3* , 5' -is-O-T I PDS-/3-D-XU 
^n-<> h yy>~ 2 -Wl/il) -5-^;l/^n^7^ 
^ (SC fV I ] , R^OH, R a = F. Z (3* ) - 

z (5' ) =tipds> 35 oms^mmmi tmm 

iieft^ft2 9 6mg (iR^8 2%) £f#/t 0 

2) 2' -ytf+S-'- (2' S) 

*P^y^> I ] . R^OH, R, = F. R 

3 = CH 3 , R 4 = H] <D&!& 

1 ) n#6n/c{t^®j5 1 sms^mmmi tmmzm 

gW1^8 8mg (iR*3 4%) %mtc 0 
[0 04 9] jtmfrffim C ia H 13 FN i O s • 1/5H 40 
2 Ot LX 

ItSffli C:45. 5 3%, H:5. 12%, N : 1 
0. 6 2% 

mmm C:45. 6 8%, H:5. 08%, N: 1 
0. 68% 

9bl* 1 4 3 - 1 4 4 C C 

UV Amax (MeOH) 2 7 0 n m 

E I -MS (m/e ) 2 6 0 (M ( ) 

NMR (DMSO-ft, ) S : 1 1. 84 (b r s, 1 

H, 3-NH) . 8. 48 (dd, 1H, 6-H. J - 50 



1 



«f5B¥6 - 2 2 8 1 8 6 
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, 6. 0 5 (d d, 
J = 7. 7 Hz ) 
3* -OH, 5' 
4H, 3' , 4' . 
3 8 (m, 1 H, 
2' -CH 3 , J = 



O 



5 ' - y >gg 

, Rj - C H 3 



(2' S) - 

. r 4 = u > 



7. 7Hz, J - 2 . 2Hz), 
H, r -H, J = 1. 6Hz, 
5. 40-5. 3 6 (m, 2H, 

H) , 3. 8 0-3. 5 9 (m, 
5' , 5' -H) ,2.4 8-2. 
2' -H) , 0. 8 5 (d, 3 H, 
7. 14Hz) 
[0 0 5 0 ] mmm4 : 2' 

5 -3 — F 1 ? 
[ I ] . R.-OH, R 2 - I 
BBSS] CD«jft 

2' -r^^^- (2' S) -y*;U~5 -3- K^y 
^>3. 7 0 h y^^;^y>K6 0 m 1 ^m*.m$ 
U cn(Cl. 8 3 g<Ot*J/*fty>*aTl, 2^ 

cc i ^fiij^fhr £ 0 c 8 gr <D$m*m~f v y 

i o o «ro**4^&flnu -e<£>££ 1 b^hb 

ISBfU C x - f ;H 0 0 m 1 JDit ^Et ^, * 
■&ittttU r^>JMi^x^xi ( =fk 

*&tmft*Zk!towmL. imnmox. 2' 

(2' S) -y^-5-3-K^UiP>-5' - 

»; 

[0 0 5 1 ] SlSfc#(5 

^ttfll 1 - 3 CCI attO^aogfi JCBffl L X % TE©f fc^gy 

I) 2' (2 1 
P^^> [ I ] . 
= CH 3 , R 4 = H] 

7E«^«fffi C 10 H 14 FN 3 O 4 iU 
ff-fMI C:46. 33%, H : 5. 44%, N 
6.21% 

C:46. 20%, H:5. 49%, N:l 
6.0 9% 

at* 1 9 8 - 1 9 9 °C 

UV Amax (MeOH) 2 8 4nm % Amax 
(H + ) 2 84nm 

2 5 9 (M f ) 
-ft* Is- (2' S) -JT-Jl 
IHKSt [ I ] , R 4 = OH, R 2 
R< = H] 
C 10 H 13 C I N 1 0 5 <tLX 
4 3. 4 1%, H : 4. 7 4%, N 



S) -M*)\>- S~y;l* 
Ri = NH„ R 2 = F, R 3 



1 



1 



E I -MS (m/e ) 
[0 05 2 ] 2) 2' 

= C 1 . R 3 -CH 5 , 

nmm c 

0. 1 2% 

ss«« c 

0. 0 7% 

■L£ 1 8 6 - 1 8 8 °C 
UV Amax (MeOH) 2 7 8nm 
E I -MS (m/e ) 2 75 (MM , 2 77 (M f ) 
[0 0 5 3] 3) 2' -x:t^> - (2 f S) 
^5-i^UP^y> [— «SC [ I ] . R^NH, R 



4 3. 2 5%, H : 4. 7 6%, N : 1 



(13) 



?¥6 - 2 2 8 1 8 6 
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» = C1, R 5 = CH 3 , R 4 = H] 
Tmftffim C 10 H 14 C \ N 3 0<tLX 
ttfitfi C : 4 3. 57%, H : 5, 12%, N : 1 
5. 24% 

mm C : 4 3. 7 1%, H : 5 . 2 2%, N : 1 
5. 0 5% 

Mfk 2 0 4-20 5°C 

UV Amax (MeOH) 2 7 7 n m , Amax 
(H + ) 3 0 0 nm 

E I -MS (m/e ) 2 7 4 (M + ) , 2 7 6 (M* ) 10 
[0 054] 4) 2' -t***^- (2' S) 
-5-^n**>»;^> C— «ftSC [ I ] , R l = OH, R 2 
= B r , R 3 = CH Jt R 4 = H] 

TcmftffiB C u H 13 Br N 2 O s ♦ l/3EtOHil 

r 

9mm C:38. 07%, H : 4. 49%, N : 8. * 
»«6 : mi 

2' ~~f^^rU~ (2' S) -jt*)V-\ 



* 3 3% 

*aiHB C: 38. 01%, H : 4 , 47%, N : 8 . 
2 4% 

Rb£ 1 6 7 - 1 6 8 °C 

UV Amax (MeOH) 2 7 7nm, Amax (H 
♦) 2 8 0 nm 

E I -MS (m/e ) 3 2 0 (M + > , 3 2 2 (M* ) 
[0 0 5 5 ] 5) 2' -f**zs- (2* S) -J^Jl 
-5 -:/U^>^v> 0«£S [ I ] , R t = NH 2 , R 
^Br, R 3 = CH 3 , R 4 = H] 
KbS 1 8 4- 1 8 5°C 

UV Amax (MeOH) 2 9 0 nm , Amax 
(H*) 3 0 5 nm 

E I -MS (m/e ) 3 19 (M f ) , 3 2 1 (M* ) 
[0 0 5 6 ] 



a- WW 



1 0 s 
6 5 g 
20 s 
3 g 
2 g 



nmcj:*) im i o 0mfiT©«jW4am-r4 o 

2' (2' S) -y^;t/-5-3-F 



l 0 0 e 

-jy^>*10mg*^tS. 



